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Abstract

Prediction methods for tropical cyclone induced wind fields by using mesoscale model and JIMA
best track of tropical cyclones are proposed. A tropical cyclone database is produced by using JMA best
track and NCEP/NCAR Reanalysis Project data. It is found that the identification rate of tropical cyclone
parameters in present database is higher than that in previous one, which was produced by the measured
surface pressures at weather stations. Predicted wind speeds obtained from present database and previous
one show good agreement with measurement. A combined wind field model is proposed to predict tropical
cyclone induced wind fields, in which mesoscale model and typhoon model are used. Underestimations of
wind speeds caused by mesoscale model at the tropical cyclone center and those by typhoon model at the

outside region are improved by the proposed model.
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Fig. 1 Comparison of tropical cyclone parameters identified
by global reanalysis data (NNRP) and mesoscale

model (WRF).
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Fig. 2 Identification rates of tropical cyclone parameters.

Table 1 Comparison of the number of identified tropical
cyclones at Choshi and Miyakojima stations.
Identified number (ratio) Total
Previous study Present study passed
number
Choshi 68 (76.4%) 68 (76.4%) 89
Miyakojima 111 (68.9%) 154 (95.7%) 161
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Fig.3 Comparison of identification rates for the central
pressure of tropical cyclone in previous database and
present one.



(a) Time series of T0221 at Choshi station
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Fig.4 Comparison of observed and predicted wind speeds by
using the previous database and present one.
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Fig. 5 Computational domains used in the simulations.

Table 2 Configuration of WRE.

Simulation time 3 days
(1.5 days from closest approach time)

Input data NCEP-FNL (6-hourly, 1° x 1°)
Land use USGS 30 second
Domain 10km ( 200 x 200)
Vertical layer 34 levels (surface to 50 hPa)
Physics options ~ RRTMG short wave radiation
RRTM long wave radiation
WSM 6-calss graupel microphysics
Modifed Tiedtke cumulus parameterization
Unified Noah land-surface model
YSU PBL parameterization
Garratt surface enthalpy flux
FDDA option Grid nuging exclude PBL




(a) Mesoscale model (b) Typhoon model
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Fig. 6 Predicted wind fields from mesoscale, typhoon and combined models.
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Fig. 7 Comparison of observed and predicted wind speeds by mesoscale, typhoon and combined models.
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Fig. 8 Comparison of tropical cyclone tracks obtained from
JMA best track and mesoscale model prediction.
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distances from tropical cyclone center at Choshi
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(a) Observed mean wind speed
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Fig. 10 Observed mean wind speed and variations of the biases
between measured and predicted wind speeds with
distances from tropical cyclone center at Miyakojima
station.
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Fig. 11 Comparison of the biases between observed and
predicted wind speed by combined model changing
weight function.
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